WE CLAIM: 



1. A method for treating alopecia or promotina 
hair growth in an animal, which comprises 
administering to said animal an effective amount of a 
heterocyclic ester or amide. 



2. The method of claim 1, wherein the 
heterocyclic ester or amide is non- immunosuppressive . 

3. The method of claim l, wherein the 
heterocyclic ester or amide has an affinity for an 
FKB?- type immunophilin . 

4. The method of claim 3, wherein che FX3?-type 
immunophilin is FK3P-12. 

5 . The method of claim 1, wherein the 

heterocyclic ester or amide is a compound of formula 
I 



B 
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or a pharmaceutical!]/ acceptable salt, ester, or 
solvate thereof, wherein: 

A and B , together with the nitrogen and carbon 
atoms to which they are respectively attached, form a 
5 5-7 membered saturated or unsaturated heterocyclic 

ring containing, in addition to the nitrogen atom, one 
or more additional O, S, SO, S0 2 , N, NH, or NR, 
heteroatom; 

X is 0 or S; 
10 Z is 0, NH, or NR i; 

W and Y are independently O, S, CH 2 , or H 2 ; 

R L is C-C 6 straight or branched chain alkyl or C 2 - 
C 5 straighc or branched chain alkenyi, which is 
substituted with one or mere subst ituent ( s ) 
15 independently selecced from the group consiscing of 

(ArJ a , C : -Cc straight or branched chain alkyl or C 2 -C s 
straight or branched chain alkenyi substituted with 
(Ar,)., C 3 -C 3 cycloaikyi , C L -C 5 straight or branched 
chain alkyl or C 2 -C 5 straight or branched chain alkenyi 
20 substituted with C 3 -C a cycloaikyi, and Ar 2 / 

n is l or 2; 

R 2 :s either C L -C 3 straight or branched chain 
alkyl, C. -Co straight or branched chain alkenyi, C 3 -C 3 
cycloaikyi, C s -C 7 cyclcalkenyl or Ar, , wherein said 
25 alkyl, alkenyi, cycloaikyi or cycloalkenyl is either 

unsubst icuted or substituted with one or more 
subst ituent ( s ) independently selected from the group 
consisting of C L -C 4 straight or branched chain alkyl, 



C 2 -C 4 straight or branched chain alkenyl , and hydroxy; 
and 

Ar L and Ar 2 are independently an aiicyclic or 
aromatic, mono-, bi- or' tricyclic, carbo- or 
heterocyclic ring, wherein the ring is either 
unsubstituted or substituted with one or more 
substicuent (s ) independently selected from the group 
consisting of halo, hydroxy, nitro, trif luoromethyl , 
C-C 5 straight or branched chain alkyl, C 2 -C 6 s-raight 
or branched chain alkenyl, C x -C 4 alkoxy, C 2 -C 4 
alkenyloxy, phenoxy, benzyloxy, and amino; wherein the 
individual ring size is 5-5 members; and wherein the 
heterocyclic ring contains 1-6 heceroatom (s) 
independently selected from the group consisting of 0, 
1ST , and S . 

6. The method of claim 5; wherein the mono- or 
bi eye lie , carbo- or heterocyclic ring is selected from 
the group consisting of naphthyi, indolyl, furyl, 
thiazolyl, thienyi, pyridyi, quinolinyl, 
i p^cru inc 1 Invl , fluoren'^l, and phenyl . 

7, The method of claim 5, wherein the one or 
more additional heteroatom ( s ) in the 5-7 membered 
saturated or unsaturated heterocyclic ring is NK or 



8. The method of claim 1, wherein the 
heterocyclic ester or amide is a compound of formula 
II 



B C 




R 2 

or a pharmaceutical^ acceptable salt, ester, or 
solvate thereof, wherein: 

A, 3 and C are independently CH 2 , 0, S, SO, S0 2 , 
NH, or NR L ; 

R ; is C-C 5 straight or branched chain alkyl or C 2 - 
C 3 straight or branched chain aikenyi , which is 
substituted with one or more substinuent { s ) 
independently selected from the group consiscinc of 
(Ar L ) n and C L -Cc straight or branched chain alkyl or C 2 - 
C s straight or branched chain alkenyl substituted with 
• Ar ' . ; 

n is 1 or 2; 

R 2 is either C : -C 9 straighc or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl, C 3 -C 3 
cycloalkyl, C 5 -C^ cycloalkenyl , or Ar : ; and 

Ar : is an alicyclic or aromatic, mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 
ring is either unsubst ituted or substituted with one 



or more suhst ituent ( s ) independently selected from the 
group consisting of halo, hydroxy, nitro, 
trifluoromethyl, C.-C, straight or branched chain 
alkyl , C 2 -C s straight or branched chain alkenyl, C L -C 4 
alkoxy, C 2 -C 4 alkenyloxy, phenoxy, benzyloxy, and 
amino; wherein the individual ring size is 5-6 
members; and wherein the heterocyclic ring contains 1- 
6 heteroacom (s) independently selected from the group 
consisting of O, N, and S. 



9. The method of claim 8, wherein: 

A is CH 2 ; 

B is CH 2 or S; 

C is CH 2 or NK; 

is selected from the group consisting of 3 - 
phenyipropyl and 3 - ( 3 -pyr idyl ) propyl ; and 

R 2 is selected from the group consisting of 1,1- 
dimethylpropyi , cyclohexyl, and cert-buuyl . 



10. The method of claim 9, wherein: 
B is CH 

C is NH; and 

R L is 3 -phenyipropyl . 

11. The method of claim 9, wherein: 



12. The method of claim 8, wherein the compound 
is selected from the group consisting of: 

3 -phenyl - 1 -propyl (25) -1- ( 3 , 3 -di me thy 1-1,2- 
dioxopentyl) -2- (4 - thiazolidine) carboxylate; 

3- (3 -pyridyl) -1 -propyl (2S) -1- (3 , 3 -dimethyl -1 , 2- 
dioxopentyl) -2- ( 4 -thiazolidine) carboxylate; and 

pharmaceutical ly acceptable salts, esters, and 
solvates thereof . 

13. The method of claim 1, wherein the 
heterocyclic ester or amide is a compound of formula 




or a pharmaceutical ly acceptable sal^ ester, or 
solvate thereof, wherein: 

A, B, C and D are independently CK 2 , 0, S, SO, 

S0 2 , NH, or NP n ; 

R, is C, -C s straighc or branched chain alkyl or C 2 - 
C s straight or branched chain alkenyi, which is 
substituted with one or more substi tuent ( s ) 
independently selected from the group consisting of 
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(Ar L ) a and C L -C 6 straight or branched chain alkyl or C 2 - 
C 5 straight: or branched chain aikenyl subscituced with 
(Ar,) R ; 

n is 1 or 2; 

5 R 2 is either C L -C g straight or branched chain 

alkyl, C 2 -C 9 straight or branched chain aikenyl, C 3 -C a 
cyclaalkyl , C s -C 7 cycloalkenyl , or Ar,; and 

Ar L is an alicyciic or aromatic, mono-, hi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 

10 ring is eicher unsubst ituted or substituted with one 

or more substituent ( s ) independently selected from the 
group consisting of halo, hydroxy, nitro, 
trif luoromethyl , C.-C, straight or branched chain 
alkyl, C 2 -C 5 straight or branched chain aikenyl, C-C, 

15 alkoxy, C 2 -C 4 alkenyioxy, phenoxy, benzyloxy, and 

amino; wherein the individual ring size is 5-6 
members; and wherein the heterocyclic ring contains 1- 
6 heteroatom ( s ) independently selected from the group 
consisting of 0, N", and S. 

20 

14. The method of claim 13, wherein: 
A is CK 2 ; 
3 is Cri 2 / 
C is S, 0 or NK; 
2 5 D is CH 2 ; 

R L is selected from the group consisting of 3- 
phenylpropyi and (3,4, 5 - crimechoxy) phenylpropyl ; and 
R 2 is selected from the group consisting of 1,1- 
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dimethylpropyl , cyclohexyl , ter t-butyl , phenyl , and 
3,4, 5 - trimethoxyphenyl . 

15. The compound of claim 14, wherein: 
C is NH; and 

R 2 is 1, 1-dimethyipropyl or phenyl. 



10 



lo. The method of claim l, wherein the 
heterocyclic ester or amide is a compound of formula 
IV 




IV 



or a pharmaceutical ly acceptable salt, ester, or 

solvate thereof; wherein: 
20 V is C, N, or S; 

A ,md B . taken together with V and the carbon 

atom to wh_;. they are respectively attached, form a 

5-7 membered saturated or unsaturated heterocyclic 

ring containing, in addition to V, one or more 
25 he teroatom ( s ) independently selected from the group 

consisting of O, S , SO, SQ 2 , N , NH, and MR; 

R is either C L -C 9 straight or branched chain 

alkyl, C 2 -C 9 straight or branched chain alkenyl, C 3 -C 9 



eye leaky I , C s -C 7 cycloalkenyl , or Ar 3/ wherein R i s 
either unsubstituted or substituted with one or more 
subscicuent (s) independently selected from the grourj 
consisting of halo, haloalkyi , carbonyl , carboxy, 
hydroxy, nitre, trif iuoromethyl , C-Cs straight or 
branched chain alkyl , C 2 -C 6 straight or branched chain 
alkenyl, C,-C 4 alkoxy, C 2 -C 4 alkenylcxy, phenoxy, 
benzyloxy, thioalkyl, aikylthio, sulf hydryl , amino, 
alkyl ami no , amineaikyl , aminocarboxyl , and Ar 4 ; 

Ar 3 and Ar 4 are independently an alicyclic or 
aromacic, mono-, bi- or tricyclic, carbo- or 
heterocyclic ring; wherein the individual ring size is 
5-S members; wherein said heterocyclic ring contains 
1-6 heteroatom ( s ) independently selected from the 
group cons isc ing of O, N, and S; and 

R,, R 2 , W, X, Y, and Z are as defined in claim 5 
above . 



17. A pharmaceutical comnos^ tr ion which 

comprises : 

(i) an effective amcunc of a he cere eye lie ester 
or amide for creacmg alopecia or promoting 
hair growth in an animal ; and 

(ii) a oharmaceutically acceptable carrier. 



18. The pharmaceutical composition of claim 17, 
wherein the heterocyclic escer cr amide is non- 
immune suppress ive . 
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19. The pharmaceutical composition of claim 17, 
wherein the heterocyclic ester or amide has an 
affinity for an FKBP-type immunophiiin . 

20. The pharmaceutical composition of claim 19, 
wherein the FKBP-type immunophiiin is FKBP-12. 



10 



21. The pharmaceutical composition of claim 17, 
wherein the heterocyclic ester or amide is a compound 
of formula I 




or a pharmaceuticaliy acceptable salt, ester, or 
20 solvate thereof, wherein: 

> and B, together with the nitrogen and carrcn 
acorns co which they are respectively attacned, f or;u a 
5-7 membered saturated or unsaturated heterocyclic 
ring containing, in addition to the nitrogen atom, one 
25 or more additional O, S, SO, S0 2 , N, NK, or NR, 

he teroatom; 

X is 0 or S; 

Z is O, NK, or NR.; 
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W and Y are independently O, S , CH 2 , or K 2 ; 
E. L is C-C fi straight or branched chain alky! or C 2 - 
C s straight or branched chain alkenyl, which is 
substituted with one or more substituent (s) 
5 independently selected from the group consisting of 

(Ar L ) n/ C L -C 5 straight or branched chain alkyl or C 2 -C 5 
straight or branched chain alkenyl substituted with 
(ArJ n , C 3 -C 3 cycloalkyi , C L -C S straight or branched 
chain alkyl or C 2 -C s straight or branched chain alkenyl 
10 substituted with C 3 -C 3 cycloalkyi, and Ar 2 ; 

n is 1 or 2 ; 

R 2 is either C -C 9 straight or branched chain 
alkyl/ C 2 -C 5 straight or branched chain alkenyl, C 3 ~C g 
cycloalkyi, C s -C 7 cycloalkenyl or Ar L , wherein said 

15 alkyl, alkenyl/ cycloalkyi or cycioaikenyi is either 

unsubst ituted or substituted with one or mere 
substituent (s) independently selected from the group 
consisting of C.-C- straight or branched chain alkyl, 
C 2 -C. straight or branched ^ chain alkenyl, and hydroxy; 

2 0 and 

Ar- and Ar- are independently an all cyclic or 
aromatic, ir.cr.o-, bi- or tricyclic, carbo- or 
heterocyclic ring, wherein the ring is either 
unsubstituted or substituted with one or more 
25 substituent (s) independently selected from the group 

consisting of halo, hydroxy, nitro, trif luoromethyl , 
C : -Cs straight or branched chain alkyl, C 2 -C s straight 
or branched chain alkenyl, C.^-C- aikoxy, C 2 -C, 



alkenyloxy, phenoxy, benzyloxy, and amino; wherein* the 
individual ring size is 5-6 members; and wherein the 
heterocyclic ring contains 1-6 heteroatom (s) 
independently selected from the group consisting of 0 , 
N , and S . 

22. The pharmaceutical composition of claim 21, 
wherein the mono- or bicyclic, carbo- or heterocyclic 
ring is selected from the group consisting of 
naphthyl, indolyi , furyl, thiazoiyl , thienyi, pyridyl , 
quinolinyl, isoquinolinyl , fluorenyl, and phenyl. 

23. The pharmaceutical composition of claim 21, 
wherein the one or more additional heteroatom ( s) in 
the 5-7 membered saturated or unsaturated heterocyclic 
ring is NH or NR 1 . 

24. The pharmaceutical composition of claim 17, 
wherein the heterocyclic ester or amide is a compound 
of formula II 



or a pharmaceut ically acceptable salt, ester, or 



B C 




II 



A, B and C are independently CH 2 , 0, S, SO , S0 2 , 
NK, or NR L ; 

R L is C x - C s straight or branched chain alkyl or C 2 - 
C 5 straight or branched chain alkenyl , which is 
substituted with one or more substituent (s) 
independently selected from the group consisting of 
(Ar : ) n and C^-Cg straight or branched chain alkyl or C 2 ~ 
C 5 straight or branched chain alkenyl substituted with 
(ArJ n ; 

n is I or 2; 

R 2 is either C-Cg straight or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl, C 3 -C s 
cycloalkyi, C 5 -C 7 cycloaikenyl , or Ar : ; and 

Ar : is a an alicyclic cr aromatic, mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 
ring is either unsubst ituted or substituted with one 
or more substituent ( s) independently selected from the 
group consisting of halo, hydroxy, nitro, 
t^if luoromethyl , C C 5 straight or b-anchwd ^l.ain 
alkyl, C 2 -C s straight or branched chain alkenyl, C x -C 4 
= 1 -:/v C- -C alker.yloxy, phetcxy benzylcxy, r.s.z 
:;:o; wnerein the individual ring size is 5-5 
members; and wherein the heterocyclic ring contains 1- 
6 heteroatcm(s) independently selected from the group 
consisting of Q, N, and S. 



25 . 



The pharmaceutical composition of claim 24, 
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A is CK 2 ; 

B is CH 2 or S; 

C is CH 2 or NH; 

Rj, is selected from the group consisting of 3- 
5 phenylpropyl and 3- (3 -pyr idyl) propyl; and 

R 2 is selected from the group consisting of 1,1- 
dimethyipropyl , cyciohexyl , and Cert-butyl. 

26. The pharmaceutical composition of claim 25, 
10 wherein: 

B is CH 2 ; 

C is NH; and 

R r is 3 -phenylpropyl . 



15 27. The pharmaceuc ical composition of claim 25, 

wherein : 

3 is S; and 
C is CK 2 . 

20 28. The pharmaceutical composition of claim 24, 

wherein the compound is selected from the group 
consisting of: 

3 -phenyl - 1 -propyl (2S) -i- (3 , 3 -dimethyl -1, 2- 
dioxopentyi) -2- (4 - thiazoiidine) carhoxylate ; 
2 5 3 - (3 -pyr idyl) -1 -propyl (25) -1- (3 , 3 -dimethyl -1, 2- 

dioxopentyl) -2- (4 -thiazoiidine) carhoxylate; and 

pharmaceut icaliy acceptable salts, esters, and 
solvates thereof . 
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29. The pharmaceutical composition of claim 17, 
wherein the heterocyclic ester or amide is a compound 
of formula III 



20 



25 




III 



or a pharmaceutic ally acceptable salt, ester, or 
solvate thereof, wherein: 

A, E , C and D are independently CK 2 , O, S, SO, 
SG Z , NK, or NR 1 ; 

R L is C-C s straight or branched chain alkyl or C 2 - 
C 5 straight or branched chain aikenyi, which is 
substituted with one or more subst ituent { s ) 
independently selected from the group consisting of 
(ArJ a and C-CV <=*-rMght or branched chain alh/i or C 2 ~ 
C 5 straight or branched chain alkenyl substituted with 

n is 1 or 2; 

R 2 is either C L -C= straight or branched chain 
alkyl, C 2 -C 9 straight or branched chain alkenyl, C 3 -C, 
cycloalkyl, C s -C ? cycloalkenyl , or Ar : ; and 

Ar. is an alicyclic or aromatic, mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the 
rinG is either unsubs t i tuted or substituted with one 



or more substituent (s) independently selected from the 
group consisting of halo, hydroxy, nitro, 
trif iuoromethyl, C^-Cg straight or branched chain 
alkyi, C 2 -C s straight or branched chain alkenyl, C-C^ 
alkoxy, C 2 -C 4 alkenyioxy, phenoxy , benzyioxy, and 
amino; wherein the individual ring size is 5-6 
members; and wherein the heterocyclic ring contains I - 
6 hetsroatcm ( s) independently selected from the group 
consisting of 0, N, and S. 

30. The pharmaceutical composition of claim 29, 
wherein : 

A is CH 2 ; 

B is CH 2 ; 

C is S, O or NH; 

D is CH 2 ; 

R L is selected from the group consisting of 3- 
phenylpropyi and (3,4, 5 - trimethoxy) phenylpropyl ; and 

R 2 is selected from the group rons^ c ti n g of 1,1- 
dimechyipropyi , cyclohexyl, tert-bunyi, phenyl, and 
3 4 ^ - cr imeT.hcxypheny 1 . 

31. The compound of claim 30, wherein: 
C is NK; and 

R z is 1, 1-dimechylpropyl or phenyl. 

32. The pharmaceutical composition of ciaioi 17, 
wherein the heterocyclic ester or amide is a compound 



of formula IV 



B 



A 



V 




W 



X 



IV 



R 2 



or a pharmaceutical ly acceptable salt, ester, or 
solvate thereof, wherein: 
V is C, N*/ or S; 

A and B, taken together with V and the carbon 
acorn to which they are respectively attached, form a 
5-7 merabered saturated cr unsaturated heterocyclic 
ring containing, in addition to V, one or more 
he teroacom (s ) independently selected from the group 
consisting of 0, S, SO, SO-, N, NK, and MR; 

R is either C : -C 9 straight or branched chain 
alkyi, -C 9 straight or b^ich^d n in- alkenyl , C 3 -C g 
eye 1 oaky 1 , C s -C 7 cycloalkenyl t or Ar 3 , wherein R is 
either unsubscicuted or substituted with one cr core 
suos L_t aent ( s ) independently selected from the group 
consisting of halo, haloalkyl, carbonyl, carboxy, 
hydroxy, nitro, trif luoromethyl , C l -C s straight or 
branched chain alkyi, C z -C ? straight or branched chain 
aikenyl, C L -C 4 alkoxy, C 2 -C 4 alkenyioxy, phenoxy, 
benzyioxy , thioaikyl, alkyi chio, sulfhydryl, amino , 
alkylamino, aminoalkyi, ami nocar boxy! , and Ar 4 ; 



Ar 3 and Ar 4 are independently an alicyclic or 
aromatic, mono-, bi- or tricyclic, carbo- or 
heterocyclic ring; wherein the individual ring size is 
5-8 members ; wherein said heterocyclic ring contains 
1-6 heteroauom (s) independently selected from the 
group consisting of 0, N, and S; and 

R L , R 2 , W, X, Y, and Z are as defined in claim 21 
above . 



